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[57] ABSTRACT 

The process is aimed at providing a composition de- 
signed for the sustained and controlled release of medi- 
camentous peptide substances, obtained in the form of 
microspheres of a biodegradable polymeric material 
incorporating said medicamentous substance. 
It consists in converting first a water-soluble peptide or 
peptide salt into a water-insoluble peptide, respectively 
peptide salt. The following steps include preparing an 
organic-aqueous emulsion and then extracting the or- 
ganic solvent in an excess of aqueous medium. 

7 Claims, No Drawings 
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to those versed in the art, quite a novel means of taking 

PROCESS FOR THE PREPARATION OF advantage of the relative solubilities of the ingredients 

MICROSPHERES MADE OF A BIODEGRADABLE which are used and in particular of the solvents and 

POLYMERIC MATERIAL "non-solvents" involved. 

FIELD OF THE INVENTION PREFERRED EMBODIMENTS OF THE 

INVENTION 

A process for the preparation of a composition de- 
signed for the sustained and controlled release of medi- More particularly, the object of the Invention is a 
camentous peptide substances, obtained in the form of process which is characterized by the fact that: 
microspheres of a biodegradable polymeric material 10 a. a water-soluble peptide or peptide salt is converted 
incorporating said medicamentous substance. into a water-insoluble peptide salt; 

SUMMARY OF THE INVENTION b ' ^SSSSf^ 1 ^? iS?£!F^£ * ? 

organic medium containing the biodegradable pol- 

The process is aimed at providing a composition ymeric material in the dissolved state; 
designed for the sustained and controlled release of 15 c. said organic suspension is dispersed in an aqueous 
medicamentous peptide substances, obtained in the medium fonning the continuous phase of the result- 
form of microspheres of a biodegradable polymeric emulsion; 

material incorporating said medicamentous substance. d said emulsion is transferred into an excess of an 

It consists firstly in converting a water-soluble pep- aqueous medium, and finally the microspheres thus 

tide or peptide salt mto a water-insoluble peptide salt, 20 obtained are separated from the liquid phase, 

then suspending said peptide salt in a solution of a bio- fa ^ inventionj « med icamentous peptide sub- 

degradable polymeric : material, converting said suspen- ^ ^ ^ ^ ^ rimaril ^ Qf 

sion into an on-m- water type emulsion, and finally iso- ^ polypeptide, which is physiologically active 
lating the microspheres of biodegradable polymer after •J"" 1 ™' v™yv*t>™*> wmi " » Faywn^Mmy ^uvc 
transfer of the oil in-water emulsion into aTexcess of an 25 and which comprises from 3 to 45 amino acids. The 
aqueous medium range of polypeptides which can be treated in accor- 
dance with the process of the invention is quite exten- 
STATE OF THE ART sive and includes in particular oxytocin, vasopressin, 
Various solutions have been proposed to this day for corticotropin, calcitonin, epidermal growth factor 
the preparation of compositions capable of a sustained 30 (EGF), prolactin, inhibitin, interferon, somatostatin, 
and a controlled release of medicamentous substances, insulin, glucagon, auricular natriuretic factor (ANF), 
making use of the manufacture of biodegradable im- endorphin, a renin inhibitor, luteinizing hormone- 
plants, of microencapsulation or of the preparation of releasing hormone (LHRH), growth hormone releasing 
biodegradable porous matrices obtained for example as hormone (GHRH), peptide T or one of their synthetic 
microspheres or microparticles of various dimensions. 35 analogues or homologues. 

In this respect, one can mention EP-A-O05251O for Preferably, one can mention polypeptides such as 

microencapsulation by phase separation of water-solu- LHRH or somatostatin, or one of their synthetic homo- 

ble drugs and EP-A-0058481 or U.S. Pat. No. 3976071 logues or analogues, such as 
for the preparation of implants or of biodegradable 
porous matrices, based mainly on polylactide or on 40 

copolylactide-glycolide. These techniques make use of I I 

a prior dissolution in an organic solvent of the biode- D-Ph^Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-OH, 

gradabie polymer or copolymer used as support and, if 

required, the dissolution of the medicamentous sub- | | 

Stance itself. 45 I>Pke — Cys— Phe — D-Trp— Lys— Thi — Cys— Trp— NHfc 

Other techniques, also capable of yielding microcap- 
sules or microspheres, make use of emulsifi cation proce- | ; 1 

dures, the most important step of such procedures being D-Trp— Cys— Phc — D-Trp— Lys— Thi — Cys— Thr— NH2, 
the obtention of an oil-in-water type emulsion from an 

organic solution of polymeric material and an aqueous 50 1 1 

solution of the peptide— see in this respect . U.S. Pat D-Phe-cU— Tyr— D-Trp- Lys- Vai-Cys-Thr— nh% 
Nos. 4384975, 3891570, 4389330, 3737337, 4652441 or 

WO-90/13361 . In any case however, those versed in the . 

art are obliged to .develop technique which are com- D . P ^ c ^_ Tyr _ D . TfTr _ Ly5 _ Val _ Cy i_ Tlp _ NH2 , 
plex and difficult to control, in order to reduce as much 55 
as possible the losses of the highly water-soluble active 

peptide substances, such as for example a double emulsi- I 1 

fication AcPhe— Cys— Phe— D-Trp — Lys— Thi — Cys— Thr— NH* 

THE INVENTION ^ | 1 

In a process using the formation of an emulsion of the AcPfcc— Cys— Tyr— D-Trp— Lys— v«j— Cys— Trp— NH2, 
oil-in-water type followed by its transfer into an aque- 
ous medium, the invention enables, against all expecta- Ac-DNal-DpCl-Phe-DPal-Ser-Tyr-DCSt-Leu-Arg- 
tions, to overcome advantageously the shortcommings ProDAla-NH2, 

of techniques known to this day. 65 (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro- 

Actually, by firstly proceeding to the conversion of a GIV-NH2, 

water-soluble peptide or peptide derivative into a wa- (pyro)Glu-His-Trp-Ser-Tyr-D-Phe-Leu-Arg-Pro- 

ter-insoluble peptide salt, the invention makes available Gly-NH2, 
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(pyro)Glu-His-Trp-D-Ser-Tyr-D-Leu-Leu-Arg-Pro- other cases, this desirable phenomenon may be acceler- 
Gly-NHR 1 , ated by proceeding to a partial evaporation, under re- 

or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro- duced pressure. 
NHR 1 , Once the organic-aqueous emulsion has been stabi- 

(Ri = lower alkyl). 5 lized, it is transferred into an excess amount of an aque- 

This list is however not exhaustive. ous medium, most generally water. The purpose of this 

The first phase of the process consists in converting, operation is to intensify the hardening of the embryonic 
by means of conventional techniques, a water-soluble microspheres formed in the emulsion, by extracting the 
peptide or peptide salt into a water-insoluble peptide organic solvent still remaining inside said microspheres, 
salt. By "water-soluble" is meant a peptide or a peptide 10 This operation is also aimed at eliminating at the same 
derivative having a water solubility in excess or equal to time trace amounts of surfactant which may have re- 
0. 1 mg/ml at 25* C, preferably in excess or equal to 1,0 mained in the body of the polymer during its final hard- 
mg/ml. ening phase. It is to be noted, that water is a "non-sol- 

By "water-insoluble" is meant a peptide derivative vent" for both the biodegradable polymeric material 
having a water solubility lesser or equal to 0.1 mg/ml at 15 such as PLGA for example and for the peptide salt 
25° C. Peptide salts such as pamoate, tannate, stearate or trapped inside said microspheres. This situation is par- 
palmitate satisfy this definition. ticularly favourable for the indispensable extraction of 

As to the biodegradable polymeric material, the most the residual polymer solvent, such as for example 
commonly used are polymers such as a polylactide, a CH2CI2. 

polyglycolide, a copolymer of lactic and glycolic acids, 20 Having transferred said emulsion into an excess of an 
a polyester such as a polyalkylene fumarate or succinate aqueous medium, the hardened microspheres are col- 
or further a polyorthoester, a polyacetal or a polyanhy- lected using conventional techniques, for example by 
dride. centrifugation, filtration or by gravity settling. The 

Amongst the preferred polymeric materials, one same applies to the washing, purification and drying 
should mention the copolymers of lactic and glycolic 25 operations. 

acids (PLGA) and in particular the copolymers of L- or „ One of the advantages of the process of the inv ention 
D,L-lactic acid containing from 45 to 90% (molar) of is that it makes it possible to obtain microsp heres the 
lactic acid units and respectively 55 to 10% (molar) of si ze orwluch^da n'bela'^ 

glycolic acid units. taking piacc^w^^^s^^Sli^tcpsixa^on of the emul- 

One can also mention in this respect various polyal- 30 sio^^^ffionspeea^for example). Another advantage 
kylene fumarates or succinates, and in particular the "tS^thSt* a T^par1tiCTarly"Kign peptide loading can be 
poly-l,4-butylene-succinate, the poly-2,3-butylene sue- achieved, amounting to 5, 10 or 20% in weight, or even 
cinate, the poly-l,4-butylene fumarate or the poly-2,3- higher, depending on conditions. Further, the yield of 
butylene fumarate. These polymers are readily prepared the peptide salt incorporation is particularly high; this is 
as described in the literature or can be obtained from 35 due mainly to the prior conversion of the selected pep- 
specialized firms. tide from a water-soluble derivative into a water-insolu- 

As to the solvent selected for the polymeric material, ble salt derivative, 
one can use an organic solvent such as for example The microspheres obtained according to the process 
methylene chloride, but in any case, the solvent must be of the invention from the above-mentioned ingredients 
a "non solvent" for the selected peptide salt. 40 are then used after being appropriately sterilized, for the 

According to the invention, once said peptide salt is preparation of suspensions used in parenteral adminis- 
suspended in the organic solution of the polymeric ma- tration, for example by intramuscular or subcutaneous 
terial, this solution is incorporated into a predetermined injection. 

amount of an aqueous medium, most generally of water The invention is illustrated by the following exam- 
complemented with an appropriate surfactant. The ob- 45 pies. The substances and the operational conditions 
jective is to form rapidly a homogeneous emulsion of used in these examples do not limit the invention in any 
the oil-in-water type, said aqueous medium functioning way. 
to provide the continuous phase. Various factors are to 

be considered when preparing such an emulsion, which EXAMPLE 1 

in turn influence the size or the structure of the micro- 50 3 g of the acetate of D-Trp6-LHRH of the formula: 
spheres resulting from the process. One of the factors (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly- 
which must be taken into consideration is the rate of NH2 were converted into the corresponding pamoate, 
addition of the organic solution to the aqueous medium; using conventional techniques. After cornminution, this 
another one can be the temperature further the agitation salt appears as formed of microparticles of an amor- 
speed or the energy of dispersion (ultrasonic treatment), 55 phous structure with an average particle size of approxi- 
with the last mentioned parameter influencing in partic- mately 10 microns. Solubility: lesser than 0.025 mg/ml 
ular the size of the final microspheres. It is within the in H2O at 40° C. 

capacity of those versed in the art to select the methods 0.280 g of the pamoate of D-Trp 6 -LHRH were then 
and the conditions of emulsification suitable for achiev- suspended in 20 ml of CH2CI2, and said suspension was 
ing the intended purpose. 60 added to 20 ml of CH2CI2 containing 1.720 g of dis- 

In the preparation of said emulsion, it may also prove solved copolymer of D,L-lactic and glycolic acids 
advantageous to modify the volume ratio of the phases (PLGA) 75:25 (molar %/inherent viscosity of 0.82 in 
in contact, in particular to decrease the initial volume of HFIP). The mixture was prepared at room temperature, 
the organic phase with respect to that of the aqueous under stirring, to obtain a suspension which was per- 
phase. In some cases, owing to the volatility of the 65 fectly homogeneous. 

organic solvents which are used — for example methy- The resulting suspension was then poured, in one 
lene chloride— the evaporation occurring spontane- portion, into 500 ml of water containing 0.075% dis- 
ously during agitation may already prove sufficient; in solved methoxycellulose and stirring of the mixture was 
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continued for about 90 min. at room temperature (speed 
of agitation: 900 rpm). The evolution of the emulsion 

was monitored at regular intervals of time, on the aver- Firstly, the acetate of an analogue of somatostatine of 

age every 30 minutes, by taking a sample and examining the formula: 
the microspheres obtained with a microscope. 5 

Once the stirring is ended (stabilization of the size 

reduction of the microspheres), said emulsion is trans- ^ _ J ~ ~ " „ , ' _ _ ^ _ 

_ . . . . \ „ / ' . . . . . D-Phe— Cys— Tyr— D-Trp— Lys— Val— Cys— Trp— NH2 

ferred m one portion into 2 1 of water maintained at 

approximately 10* C, while stirring the mixture until in _ « 

homo enization was converted into the corresponding pamoate using 

TOeSospLes of PLGA were isolated from the conventional techniques, to obtain particles having an 

reaction mixture and purified by successive centrifuga- av «?£f ^e of approximativdy 1 nucrons^ 

tions alternating with washings with H 2 0, and finally , 0.266 g of sad pamoate and 1 734 g of PLGA 75:25 

filtered and dried under reduced pressure. 1.25 g of , 5 % \ ^ a °f ordmg *° P»ce«taw 

PLGA microspheres were thus collected (yield: 63%), of Exam ^ P 0 ™* * e organic-aqueous emul- 

which included more than 96% particles having a diam- S10n mto 2 1 of HjO at 10 C. homogeiuzaUon, centnfu- 

eter lesser than 100 microns (maximum at 55-85 mi- ■* t I" tmcnts n**™*"* 

v above, 1 .23 g (yield: 62%) of PLGA microspheres were 

The analysis (dissolution of the solid PLGA, extrac- 20 collected, which included more than 98% particles 

tion and determination of the peptide by HPLC) shows **™S a diameter lesser than 100 microns (maximum at 

that the loading of the pamoate of D-Trp^-LHRH of the 40-65 microns). . t 

microspheres amounts to 9.05% in weight (theoretical: ^ ] of loadui S : 8 - 7 * m (theoretical: 10%). 

10%). EXAMPLE 5 

The microspheres thus obtained were subsequently , . _ 

subjected to a sterilization by gamma rays and sus- Exactl y the same Procedure was used as m Example 

pended in an appropriate sterile vehicle. In vivo tests ?• with 0.532 1 g of the pamoate of the somatostatin ana- 

(deterrnination of the blood testosterone level in male for [ ^ 7 * 25 - 

rats) confirmed the regular release of the active sub- 30 ^spheres of PLGA: 1.21 g (yield: 60%) 

stance over at least 21 days, producing from D4 (injec- Lfvel of loading: 17.5% in weight (theoretical: 20%). 

tion at DO) a collapse of the testosterone level to values ^ microspheres thus obtained, sterilized by means 

typical of castrated animals. of S amma ^ were Tma1 ^ suspended in an appropri- 
ate sterile vehicle. In vivo tests (determination of the 

35 blood serum level of the somatostatine analogue in rats 
which had received one injection at JO) confirm a con- 
trolled release of a detectable amount of active sub- 
stance over a period of 20 days (injection: IM). 



TIME (days) 


TESTOSTERONE (ng/mi) 


0 


3.7 


2 


5.1 


4 


0.7 


7 


0.6 


U 


0.8 


14 


1.2 


18 


1.9 


21 


2.0 


25 


2.0 



40 



TIME (days) 


DETERMINATION OF PEPTIDE (tig/ml) 


0 + 3 hours 


64.0 


1 


15.0 


2 


10.0 


3 


5.0 


6 


3.0 


8 


10 


10 


2.0 


14 


1.9 


16 


1.9 


20 


1.5 
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EXAMPLE 2 

Exactly the same procedure was used as in Example 
1, except that 0.560 g of the pamoate of D-Trp 6 -LHRH 
were used for 1.440 g of PLGA 75:25 (molar %). 50 

1.49 g of PLGA microspheres were collected (yield: 

75%) and they included more than 90% particles hav- EXAMPLE 6 
ing a diameter lesser than 100 microns. 

Level of loading: 16.3% in weight (theoretical: 20%). 3 g of the acetate of a LHRH analogue of the for- 

55 niula: 

EXAMPLE 3 Ac-D-Nal-D-pCl-Phe-D-Pal-Ser-Tyr-D-Cit-Leu-Arg- 

The same procedure was used as in Example 1, start- Pro-D-AlaNH2 were converted into the corresponding 

ing with 0.140 g of the pamoate of D-Trp 6 -LHRH and pamoate by conventional techniques and treated in such 

0.860 g of poly-l,4-butylene succinate (inherent viscos- ^ a manner as to obtain particles having an average size of 

ity in HFIP, approximately 0.35). approximately 10 microns. 

The resulting organic-aqueous emulsion was trans- 0.317 g of said pamoate and 1.683 g of PLGA 75:25 

ferred in one portion into 500 ml of water and the result- (molar %) were subsequently treated according to the 

ing mixture was subjected to successive centrifugation procedure of Example 1, to produce finally 1.61 g 

and H2O washing treatments, filtration and finally dry- 65 (yield: 80%) of PLGA microspheres including more 

ing under reduced pressure to produce 0.52 g (yield: than 94% particles having a diameter lesser than 100 

52%) of polysuccinate microspheres. microns (maximum at 55-85 microns). 

Level of loading: 2.87% in weight (theoretical: 10%). Level of loading: 9.05% in weight (theoretical: 10%). 
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DETERMINATION OF PEPTIDE (ng/ml) 
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40.1 


10 


42.1 


14 


29.8 


16 


33.5 


20 


33.0 
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EXAMPLE 7 -continued 

Exactly the same procedure was used as in Example 
6, with 0.634 g of the pamoate of the LHRH analogue, 
for 1.366 g of PLGA 75:25. 

PLGA microspheres: 1.70 g (yield: 85%). 

Level of loading: 183% (theoretical: 20%) 

The microspheres thus obtained were subsequently 
subjected to a gamma ray sterilization and suspended in 

an appropriate sterile vehicle. In vivo tests (detennina- 10 These results are further confirmed by analyses carried 
tion of the blood serum level of the analogue in male ou t on subjects sacrificed at D30: loss of weight of the 
rats) confirm the regular release of a biologically signifi- xestcs of at least 80%, loss of weight of the seminal 
cative amount of active substance over at least 24 days. vesicles of at least 90%. 

15 EXAMPLE 8 

TIME (days) determination OF PEPTIDE (ng/ml) " , ^V*™ procedure was used as in Example 

— 1, starting with 0.05 g of the pamoate of salmon calcito- 

0+3 hours 47.1 nin and 1 .0 g of copolymer of D,L-lactic/glycolic acids 

2 50:50 (molar %). 

3 46.9 20 The conventional in vivo tests confirm a controlled 
6 50 4 release of the active substance over a period of approxi- 
mately 8 days. 



SEQUENCE LISTING 



( 1 ) GENERAL INFORMATION 

( i i i ) NUMBER OF SEQUENCES: 12 



( 2 ) INFORMATION FOR SEQ ID NO:l 

( i ) SEQUENCE CHARACTERISTICS 
< A ) LENGTH: 8 
( B ) TYPE; amino acid 
( C ) STRANDEDNESS: tingle 
(D)TOPOLOGY: circular 

( i i ) MOLECULE TYPE: Peptide 

(iii) HYPOTHETICAL: No 

< x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 1 

Phc Cys Pbe Trp Lys Thr Cys Trp 
1 5 



( 2 ) INFORMATION FOR SEQ ID NO:2 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENOTH: 8 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: circular 

< 1 1 ) MOLECULE TYPE: Peptide 

( i i i ) HYPOTHETICAL: do 

(xi) SEQUENCE DESCRIPTION: SEQ ID NCk2 

Trp Cys Pbe Trp Lya Thr Cys Thr 
I 3 



( 2 ) INFORMATION FOR SEQ ID NO:3 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 8 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
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-continued 



( D ) TOPOLOGY: circular 

.( i i ) MOLECULE TYPE: peptide 

(iit ) HYPOTHETICAL: no 

( i i ) SEQUENCE DESCRIPTION: SEQ ID NO:3 

Phe Cy s Tyr Trp Lys Val Cyt Thr 
I 5 

(linkage at positions 2 and 7) 



( 2 ) INFORMATION FOR SEQ ID NO* 

< i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 8 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: areolar 

( 1 i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( a i ) SEQUENCE DESCRIPTION: SEQ ID NO:4 

Pbc Cys Tyr Trp Lys Vai Cys Trp 
1 5 

(linkage at positions 2 and 7) 



( 2 ) INFORMATION FOR SEQUENCE ID NO:5 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 8 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: circular 

( i i ) MOLECULE TYPE: peptide 

(Mi ) HYPOTHETICAL: no 

(ni) SEQUENCE DESCRIPTION; SEQ ID NO:5 

Phe Cys Phe Trp Lys Thr Cys Thr 

1 5 

(Phe at position 1 = AcPhe; 
linkage at positions 2 and 7) 



( 2 ) INFORMATION FOR SEQUENCE ID NO:6 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 8 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS; single 
( D ) TOPOLOGY: circular 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 6 

Phe Cys Tyr Trp Lys Val Cys Trp 
1 5 

(Phe at position I <= AcPhe) 
linkage at positions 2 and 7) 

( 2 ) INFORMATION FOR SEQUENCE ID NO-.7 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 1 1 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
(D)TOPOLOOY: linear 
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-continued 



( i i ) MOLECULE TYPE: peptide 
< i i i ) HYPOTHETICAL: no 
( a i ) SEQUENCE DESCRIPTION; SEQ ID NCk7 



Xti Xn Phe Xao Ser Tyr Xaa Lou Arg Pro Ala 
I 3 10 



( 2 ) INFORMATION FOR SEQUENCE ID NO:8 

( j ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 10 
( B ) TYPE; amino add 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:8 



Glo His Trp Ser Tyr Trp Leo Arg Pro Gly 
I 3 10 



( 2 ) INFORMATION FOR SEQUENCE ID NOS 

( j ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 10 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: peptide 

(Mi) HYPOTHETICAL: no 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO-.9 



Glo His Trp Ser Tyr Phe Leu Arg Pro Gly 
I 5 10 



( 2 ) INFORMATION FOR SEQUENCE ED NOdO 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 10 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: single 
(D)TOPOLOOY: linear 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 10 



Glu His Trp Ser Tyr Leu Leu Arg Pro Gly 
1 5 10 

(Terminal amine - NHR 1 , Rl - lower alkyl) 



( 2 ) INFORMATION FOR SEQUENCE ID NCnl 1 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 9 
( B ) TYPE: amino acid 
{ C ) STRANDEDNESS: single 
( D ) TOPOLOGY: linear 

( i 1 ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( a i ) SEQUENCE DESCRIPTION: SEQ ID NG.lt 

Glu His Trp Ser Tyr Trp Leu Arg Pro 
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-continued 



(Terminal amine = NHR 1, Rl m lower alkyl) 



( 2 ) INFORMATION FOR SEQUENCE ID NO:i2 

( i ) SEQUENCE CHARACTERISTICS 
( A ) LENGTH: 8 
( B ) TYPE: amino acid 
( C ) STRAND EDNESS: single 
( D ) TOPOLOGY: circular 

( i i ) MOLECULE TYPE: peptide 

( i i i ) HYPOTHETICAL: no 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:12 



Phe Cy» Phe Trp Lys Thr Cys Thr 
1 5 

(Terminal amine replaced by hydroxyl group; 

linkage at positions 2 and 7) 



25 



D-Phe— Cys— Phe — D-Trp — Lys— Thr — Cys— Trn — OH, 



What we Claim is: D-Phe—Cys— Phe— D-Trp— Lys— Thr— Cys— Trp— NH 2 , 

1. A process for preparing a composition for the 

sustained and controlled release of a medicamentous 30 r— , 

peptide substance, said medicamentous peptide sub- D-Trp— Cys— Phe — D-Trp — Lys — T^*— Cys—Thr— NH2, 
stance being a natural or synthetic poly peptide com- 
prising from about 3 to about 45 amino acids, said com- . ; 

position being obtained in the form of microspheres of a _ _J - _ _ . . _ * VTU 

f. , , , . r . . - . . 4 « D-Phe— Cys— Tyi — D-Trp— Lys— Val — Cys — Thr — NH2, 

biodegradable polymeric organic material incorporat- ^ 

ing said medicamentous substance, comprising the steps 

Of: I I 

(a) converting a water soluble peptide or peptide salt D-Phc-Cys-Tyr- D-Trp- Lys- Val-Cys-Trp-NH 2 , 

into a corresponding water-insoluble peptide salt ( 

selected from the group consisting of the pamoate, ^ I ~ I 

stearate, and palmitate of said peptide; AcPhe— Cys— Phe D-Trp Lys— Thx Cys— Thi NH2, 

(b) suspending said water-insoluble peptide salt in an 

organic solvent containing a dissolved biodegrad- | | 

able polymeric organic material to form a suspen- AcPhe— Cys— Tyi — D-Trp— Lys— Val— Cys— Trp NH^ 

sion; 45 

(c) dispersing said organic suspension in an aqueous Ac-DNal-DpCl-Phe-DPal-Ser-Tyr-DCit-Leu-Arg- 
medium to form an aqueous emulsion, where the Pro-DAla-NEfe, (pyro) Glu-His-Trp-Ser-Tyr-D-Trp- 
aqueous medium forms the continuous phase of the Leu-Arg-Pro-Gly-NH2, (pyro) Glu-His-Trp-Ser-Tyr- 
emulsion; D-Phe-Leu-Arg-Pro-Gly-NH2. (pyro) Glu-His-Trp-D- 

(d) transferring said emulsion into an excess of an 50 Ser-Tyr-D-Leu-Leu-Arg-Pro-Gly-NHR 1 and (pyro) 
aqueous medium, and separating microspheres Glu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-Gly- 

from the liquid phase. NHR 1 , (R l = lower alkyl). 

2. A process according to claim 1 wherein before 5. A process according to one of claims 1 or 2 
transferring said emulsion into an excess of aqueous wherein the biodegradable polymeric material is se- 
medium, a partial evaporation of organic medium is 55 lected from the group consisting of polylactides, poly- 
carried out. glycolides, copolymers of lactic and glycoUc acids, 

3. A process according to one of claims 1 or 2, polyesters, polyalkylene fumarate, polyalkylene succi- 
wherein the medicamentous substance is selected from nate, polyorthoesters, polyacetals and polyanhydrides. 
the group consisting of oxytocin, vasopressin, cortico- .. 6. A process according to claim 5 wherein the poly- 
trophin, calcitonin, epidermal growth factor (EGF), 60 meric material is a copolymer of lactic and glycolic 
prolactin, inhibitin, interferon, somatoststin, insulin, acids, wherein the molar ratio of lactic to glycolic resi- 
glucagon, auricular natriuretic factor (ANF), endor- dues, respectively, ranges from 45:55 to 90:10, and 
phin, a renin inhibitor, luteinizing hormone-releasing wherein the lactic acid residues may be in either the L 
hormone (LHRH), growth hormone releasing hormone or D, L configuration. 

(GHRH), peptide T, their synthetic analogues and their 65 7. A process according to claim 6, wherein the poly- 
synthetic homologues. alkylene fumarate or polyalkylene succinate is selected 

4. A process according to one of claims 1 or 2 from the group consisting of poly-l,4-butylene — succi- 
wherein the medicamentous substance is selected from nates, poly-2,3-butylene succinates poly-i,4-butylene 
the group consisting of LHRH, somatostatin, one of fumarates and poly-2,3-butylene fumarates. 

their synthetic analogues or homologues, * * * * * 
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